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DETERGENT SUPPLY DEVICE AND
WASHING MACHINE INCLUDING THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATION(S)

This application 1s based on and claims priority under 35

U.S.C. § 119 to Korean Patent Application No. 10-2019-
0161874, filed on Dec. 6, 2019, 1n the Korean Intellectual
Property Oflice, the disclosure of which 1s incorporated by
reference herein 1n 1ts entirety.

BACKGROUND

1. Field

The disclosure relates to a washing machine, more par-
ticularly, providing a detergent supply device including a
detergent flow check valve for controlling the flow of
detergent during the separation and mounting of a detergent
supply device.

2. Description of the Related Art

In general, a washing machine 1s an apparatus that per-
forms washing of laundry through mutual friction by stirring
together laundry, washing water, and detergent accommo-
dated 1n a washing tub using a driving force of a motor. The
detergent supply device i1s a device that evenly mixes a
detergent into water 1n the process of supplying water into
a water tub and then supplies the detergent mixed with water
to the water tub. Or, unlike the above, the detergent supply
device 1s a device that directly supplies a liquid detergent
into a water tub.

The washing machine includes a box-shaped housing
having an open front side and mounted on an upper front
side of a main body, and a detergent container holder that 1s
mounted by entering the housing through the open front side
of the housing and detachable 1n the form of a drawer.

Recently, washing machines equipped with liquid deter-
gent supply devices in which a detergent receiving space for
liquid detergent 1s formed 1n a detergent container are used
to use liquid detergents such as a rinsing agent and a
bleaching agent, and a separate detergent pump may be
provided 1n order to introduce a detergent into a water tub.

A detergent tflow check valve for controlling the tlow of
detergent may be provided between the detergent supply
device and the detergent pump described above. However,
the detergent flow check valve may block a path through
which the detergent flows due to a seal being removed from
the fixed position or deformed by a suction force of the
detergent pump.

SUMMARY

It 1s an aspect of the disclosure to provide a washing
machine having an improved structure to facilitate the
supply of a liqud detergent.

It 1s another aspect of the disclosure to provide a washing
machine having an improved structure so that when a
detergent supply device i1s separated from the washing
machine, a detergent flows out and spoils the appearance or
does not require frequent cleaning and repatr.

It 1s another aspect of the disclosure to provide a washing
machine having an improved structure to prevent deforma-
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2

tion of a seal of a detergent flow check valve of a detergent
supply device and malfunction of the detergent supply
device.

Additional aspects of the disclosure will be set forth 1n
part 1n the description which follows and, in part, will be
obvious from the description, or may be learned by practice
of the disclosure.

In accordance with an aspect of the disclosure, a detergent
supply device of a washing machine includes a valve
housing in commumcation with a detergent container, a
valve housing cap coupled to the valve housing and pro-
vided with an opening, a plunger configured to pass through
the opening and disposed inside the valve housing to be
guided by the valve housing cap, and a sealing configured to
surround a circumierence of the plunger to selectively open
and close the opeming according to the movement of the
plunger.

The valve housing cap may include a plunger gwmde
protruding from the opening toward the inside of the valve
housing.

The plunger may include a first slider configured to be
supported by the valve housing, an intermediate plate com-
bined with the first slider, and a second slider extending from
the mtermediate plate toward the opening along a circum-
terence of the intermediate plate.

The valve housing may include a valve housing rib
protruding from an inner surface of the valve housing
toward the inside of the valve housing to support the first
slider.

The first slider may be formed in a bar shape to be
supported by the valve housing rib, and a diameter of the
first slider may be provided smaller than a diameter of the
intermediate plate.

A diameter of the second slider may be provided smaller
than a diameter of the opening, and the second slider may
include a flange supported by the valve housing cap and
configured to slide along the valve housing cap according to
the movement of the plunger, and a sealing seating groove
provided between the intermediate plate and the flange.

The flange may include a detergent tlow groove to guide
the flow of a detergent.

The plunger may be configured such that the flange
protrudes from the valve housing cap, and the flange may be
configured to be always supported by the valve housing cap
cven when the plunger slides into the valve housing.

The sealing may be formed i1n a ring shape, and may
include a first sealing portion having a constant width and a
second sealing portion positioned outside the first sealing
portion and having a width gradually decreasing as a dis-
tance from the center of the sealing increases.

The second sealing portion may be formed in either a
straight line or a curved line.

The second sealing portion may be provided to be sym-
metrical.

The first sealing portion may be configured to be inserted
into the sealing seating groove, and the sealing may be
configured such that a height of a portion 1n contact with the
opening 1s 1n a ratio of 0.4 to 0.6 compared to a thickness of
the sealing 1n a radial direction.

The plunger may be configured such that a pressing part
outside the detergent supply device presses the intermediate
plate of the plunger, and may further include a pressing part
guide protruding from the center of the intermediate plate
toward the opening.

The detergent supply device may further include a spring
configured to surround the first slider and disposed between
the valve housing rib and the intermediate plate.
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The detergent supply device may further include a cover
sealing configured to surround the valve housing and a

connection portion between the valve housing and the valve
housing cap.

In accordance with another aspect of the disclosure, a
detergent supply device of a washing machine includes a
valve housing having one side in communication with a
detergent container, a plunger guide provided on the other
side of the valve housing and forming an opening, a plunger
disposed inside the valve housing to be supported by the
plunger guide, and a sealing located in the valve housing,
disposed 1n a sealing seating groove formed on a circums-
ference of plunger to surround the circumierence of the
plunger, and configured to selectively open and close the
opening according to the movement of the plunger.

The plunger may include a sliding bar configured to be
supported by a valve housing rib protruding from an inner
side surface of the valve housing toward the inside of the
valve housing, an intermediate plate combined with the
sliding bar, and a flange extending from the intermediate
plate toward the opening, and the sealing seating groove
may be disposed between the flange and the intermediate
plate.

The plunger may be configured such that the flange
protrudes from the opening, and the flange may be config-
ured to be always supported by the plunger guide even when
the plunger slides into the valve housing.

The sealing may be formed in a ring shape, and may
include a first sealing portion having a constant width and a
second sealing portion positioned outside the first sealing
portion and having a width gradually decreasing as a dis-
tance from the center of the sealing increases.

The second sealing portion may be formed in either a
straight line or a curved line and provided to be symmetrical.

BRIEF DESCRIPTION OF THE DRAWINGS

These and/or other aspects of the disclosure will become
apparent and more readily appreciated from the following
description of the embodiments, taken 1n conjunction with
the accompanying drawings of which:

FIG. 1 1s a perspective view ol a washing machine
according to an embodiment of the disclosure, illustrating a
state 1n which a detergent supply device 1s withdrawn;

FIG. 2 1s a cross-sectional view of the washing machine
according to an embodiment of the disclosure;

FIG. 3 1s a view 1llustrating a detergent container holder,
a detergent container, a detergent pump unit, and a detergent
outlet formed 1n the detergent container 1n a state 1n which
a detergent supply device cover of the washing machine
according to an embodiment of the disclosure 1s opened;

FIG. 4 1s a view 1llustrating an arrangement relationship
between the detergent supply device and the detergent pump
unit in the washing machine according to an embodiment of
the disclosure;

FIG. 5 1s a cross-sectional view taken along line X-X' in
FIG. 3 1n a state in which the detergent supply device cover
1s closed;

FIG. 6 1s an enlarged view of a region A 1 FIG. §;

FIG. 7 1s a perspective view of a detergent flow check
valve according to an embodiment of the disclosure;

FIG. 8 1s an exploded perspective view of the detergent
flow check valve according to an embodiment of the dis-
closure;

FIG. 9 15 a cross-sectional view taken along line Y-Y' in
FIG. 7 after mounting of the detergent supply device accord-
ing to an embodiment of the disclosure 1s completed;
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FIG. 10 1s a cross-sectional view taken along line Y-Y' 1in
FIG. 7 before the mounting of the detergent supply device
according to an embodiment of the disclosure 1s completed;

and
FIG. 11 1s a cross-sectional view taken along line Z-7' 1n

FIG. 10.

DETAILED DESCRIPTION

Configurations shown in the embodiments and the draw-
ings described in the present specification are only the
preferred embodiments of the present disclosure, and thus 1t
1s to be understood that various modified examples, which
may replace the embodiments and the drawings described in
the present specification, are possible when filing the present
application.

Like reference numbers or signs 1n the various figures of
the application represent parts or components that perform
substantially the same functions.

The terms used herein are for the purpose of describing
the embodiments and are not intended to restrict and/or to
limit the disclosure. For example, the singular expressions
herein may include plural expressions, unless the context
clearly dictates otherwise. Also, the terms “comprises™ and
“has” are intended to indicate that there are teatures, num-
bers, steps, operations, elements, parts, or combinations
thereof described 1n the specification, and do not exclude the
presence or addition of one or more other features, numbers,
steps, operations, elements, parts, or combinations thereof.

It will be understood that although the terms first, second,
ctc. may be used herein to describe various components,
these components should not be limited by these terms, and
the terms are only used to distinguish one component from
another. For example, without departing from the scope of
the disclosure, the first component may be referred to as a
second component, and similarly, the second component
may also be referred to as a first component. The term
“and/or” includes any combination of a plurality of related
items or any one of a plurality of related items.

The terms “front and rear directions,” “up and down
directions,” “upper portion,” “lower portion,” etc., used 1n
the following description are defined with reference to the
drawings, and the shape and position of each component are
not limited by these terms.

Specifically, as 1llustrated 1n FIG. 1, a direction in which
a detergent supply device 100 1s withdrawn from a washing
machine 1 will be defined as the front, and the rear, left and
right sides, and upper and lower sides will be defined based
on the direction.

Hereinafter, embodiments of the disclosure will be
described 1n detail with reference to the accompanying
drawings.

Heremaftter, the washing machine 1 and the detergent
supply device 100 will be schematically described with
reference to FIGS. 1 to 2. FIG. 1 1s a perspective view of a
washing machine according to an embodiment of the dis-
closure, 1illustrating a state in which the detergent supply
device 100 1s withdrawn, and FIG. 2 1s a cross-sectional
view of the washing machine according to an embodiment
of the disclosure.

The washing machine 1 illustrated i FIGS. 1 to 2
includes a cabinet 10 forming an outer appearance and
accommodating various components therein, a tub 20 dis-
posed inside the cabinet 10 to store a mixed water in which
washing water and detergent are mixed, a drum 30 rotatably
disposed inside the tub 20 to accommodate laundry, and a
driving device 60 configured to rotate the drum 30.
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The cabinet 10 may be formed 1n a substantially hexahe-
dral shape. The cabinet 10 may be formed 1n a box shape
having an open front side. The cabinet 10 may include a rear
plate 114 and opposite side plates 115 and 11c¢ disposed on
one side and the other side in front of the rear plate 11d. An
embodiment of the disclosure 1illustrates that the rear panel
and opposite side plates of the cabinet are integrally formed
as an example, but the disclosure 1s not limited thereto. The
cabinet 10 may include a front panel 11a provided on the
open Iront side, a base 19 provided on a bottom, and a top
cover 1le provided on an upper side.

A control panel 16 including an imput 16a receiving an
operation command from a user and a display 1656 display-
ing operation information of the washing machine 1 may be
provided on a front side of the cabinet 10.

The base 19 may include a lower frame 195 covering a
lower portion of the cabinet 10 and a lower reinforcing
frame 19a extending from the lower frame 195b.

An opening 13 may be formed on the front panel 11a to
allow laundry to be put into the drum 30. Openings are
formed on the tub 20 and the drum 30 so that laundry may
be put 1n or taken out from the front of the cabinet 10, and
the openmings of the tub 20 and the drum 30 may be
positioned to correspond to the opening 12 of the front panel
11a.

The opening 12 provided on the front panel 11a may be
opened and closed by a door 40. The door 40 may be
rotatably mounted on the front panel 11a of the cabinet 10
by a hinge member (not shown). The door 40 may include
a door frame 41 and a door glass 43. The door glass 43 may
be formed of a transparent tempered glass material so that
the 1nside of the cabinet 10 may be seen through.

A water supply valve 145 and a water supply pipe 14a for
controlling water supply, and the detergent supply device
100 for supplying a detergent into the tub 20 during a water
supply process may be installed above the tub 20.

The detergent supply device 100 may be connected to the
tub 20 through a water supply pipe 17. Washing water
supplied through the water supply pipe 14a 1s mixed with the
detergent via the detergent supply device 100, and the mixed
water in which the washing water and the detergent are
mixed may be supplied into the tub 20. Or, unlike the above,
washing water supplied through the water supply pipe 14a
1s supplied directly into the tub 20 through a separate control
valve (not shown), a liquid detergent may be supplied into

the tub 20 through a detergent supply pipe (not shown) after
passing through the detergent supply device 100 and a
detergent pump unit 900.

The driving device 60 may be provided at the rear of the
drum 30. The driving device 60 for rotating the drum 30 may
be configured to transmit a driving force generated by a
motor 61 to a rotating shait 67 to rotate the drum 30.

The motor 61 may include a fixed stator 63 and a rotor 65
rotating by electromagnetically interacting with the stator 63
to convert an electric force into a mechanical rotating force.

The tub 20 stores mixed water in which washing water
and detergent are mixed, and may be formed 1n a substan-
tially cylindrical shape. The tub 20 may be fixed inside the
cabinet 10. The opening 12 on the front panel 11a and the
tub 20 may be connected by a diaphragm 50.

One side of the diaphragm 350 may be provided with a
spray nozzle 70 connected to a circulation hose to spray the
mixed water which 1s circulated, into the drum 30. The spray
nozzle 70 1s configured to spray the mixed water evenly over
the entire laundry accommodated in the drum 30. The
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circulation hose may be connected to a circulation pump 71
configured to pump the mixed water stored in a lower
portion of the tub 20.

The drum 30 may perform washing by lifting and falling
laundry while rotating inside the tub 20. A plurality of lifters
31 may be provided on an inner surface of the drum 30.

A drainage device (not shown) including a drain pipe (not
shown), a drain valve (not shown), and the like for draining
water inside the tub 20 may be installed below the tub 20.

The tub 20 15 provided to be elastically supported on the
cabinet 10 by an upper spring (not shown) and a lower
damper 80. That 1s, when the vibration generated when the
drum 30 rotates 1s transmitted to the tub 20 and the cabinet
10, the spring and the damper 80 are provided to attenuate
the vibration that 1s transmitted to a main body by absorbing
vibration energy between the tub 20 and the cabinet 10.

Heremaftter, the detergent supply device 100 and the
detergent pump unit 900 will be schematically described
with reference to FIGS. 3 to 4. FIG. 3 1s a view 1llustrating
a detergent container holder 15, detergent containers 15a
and 1355, the detergent pump unit 900, and a detergent outlet
15¢ formed 1n the detergent containers 154 and 1556 1n a state
in which a detergent supply device cover 15¢ of the washing
machine 1 according to an embodiment of the disclosure 1s
opened, and FIG. 4 1s a view 1llustrating an arrangement
relationship between the detergent supply device 100 and
the detergent pump unit 900 1n the washing machine 1
according to an embodiment of the disclosure.

The washing machine 1 may be provided with the deter-
gent supply device 100 for supplying a detergent into the tub
20.

As 1llustrated i FIG. 3, the detergent supply device 100
may include the detergent supply device cover 15¢ and the
detergent container holder 15. The detergent containers 15a
and 156 may be mounted inside the detergent container
holder 15. A plurality of the detergent containers 154 and
156 may be provided as illustrated in FIG. 3. That 1s, the
plurality of detergent containers 154 and 1556 may be pro-
vided to separately supply detergents depending on the type
of detergent. The number of the detergent containers 15a and
155 illustrated in FIG. 3 1s two, but three or more detergent
containers may be provided depending on the type of
detergent.

The detergent supply device cover 15¢ may be configured
to cover an upper portion of the detergent supply device 100
alter the detergent containers 15a and 155 are seated 1n the
detergent container holder 15.

An opening 151 may be formed at the rear of the detergent
container holder 15 so that the detergent containers 15q and
156 and the detergent pump unit 900 are be 1n communi-
cation with each other. The detergent outlet 15¢ (refer to
FIG. 3) may be provided at the rear of the detergent
containers 13a and 1556, and when the detergent containers
15a and 155 are seated 1n the detergent container holder 15,
the opening 151 formed on the detergent container holder 15
and the detergent outlet 15¢ may be positioned to correspond
to each other. A detergent tlow check valve 110 may be
connected to the detergent containers 15a¢ and 155 through
the opening 151 formed on the detergent container holder
15.

A detailed structure in which the detergent flow check
valve 110 1s combined with the detergent containers 154 and
156 through the opening 151 formed on the detergent
container holder 15 1s as follows. A detergent container
connection portion 154 (see FIG. 6) may be formed at the
detergent outlet 15¢ of the detergent containers 154 and 155.
A valve housing connection portion 200a (see FIG. 6) may
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be formed at the detergent flow check valve 110. The
detergent container connection portion 154 may be provided
in the form of male threads, and the valve housing connec-
tion portion 200a may be provided in the form of female
threads. After the detergent containers 15a and 155 are
seated 1n the detergent container holder 15, the opening 151
formed on the detergent container holder 15 and the deter-
gent outlet 15¢ may be positioned to correspond to each
other. The male threads of the detergent outlet 15¢ of the
detergent containers 15a and 156 exposed through the
opening 151 and the female threads of the detergent con-
tainer connection portion 154 may be combined by rotation.

The washing machine 1 may include a housing 90 to
mount the detergent supply device 100. The housing 90 1s
disposed above the tub 20 and may be fixed to the washing
machine 1. The housing 90 1s mounted on an upper part of
the main body of the washing machine 1 and may be
provided 1 a box shape having an open front side. The
detergent supply device 100 may be mounted by entering the
inside of the housing 90 through the open front side of the
housing 90. In other words, the detergent supply device 100
may be provided in the form of a drawer and may be
mounted 1n or separated from the housing 90 through the
open front side of the housing 90.

The detergent pump unit 900 may be disposed inside the
housing 90. The detergent pump unit 900 may include a
detergent pump housing 920 and a detergent pump 910. The
detergent pump housing 920 may include a seating part 930
so that the detergent flow check valve 110 of the detergent
supply device 100 1s seated when the detergent supply
device 100 1s mounted 1nside the housing 90. The seating
part 930 may be provided with a pressing part 940 to press
a plunger 400 of the detergent flow check valve 110 of the
detergent supply device 100. Specifically, the pressing part
940 may be provided to press an intermediate plate 420 of
the plunger 400. The pressing part 940 may be formed in the
shape of a hollow circular cylinder. As the pressing part 940
1s formed in the shape of a hollow circular cylinder, a
pressing part guide 430 formed on the intermediate plate 420
of the plunger 400 may be inserted into the pressing part
940. Through this structure, when mounting of the detergent
supply device 100 into the housing 90 1s completed, the
pressing part 940 may more stably press the plunder 400 of
the detergent flow check valve 110.

After the detergent supply device 100 1s mounted in the
housing 90, the detergent pump 910 may be operated
according to a washing mode mput by a user through the
control panel 16. The detergent 1in the detergent supply
device 100 may be introduced into the tub 20 by the
operation of the detergent pump 910.

Hereinafter, the flow of the detergent after the detergent
supply device 100 1s mounted 1n the washing machine 1, that
1s, the housing 90 will be schematically described with
reference to FIGS. 5 and 6. FIG. 5 15 a cross-sectional view
taken along line X-X' 1n FIG. 3 1n a state in which the
detergent supply device cover 15¢ 1s closed, and FIG. 6 1s an
enlarged view of a region A 1 FIG. 5.

Referring to FIG. 6, the detergent 1n the detergent con-
tainers 154 and 156 may flow 1nto a valve housing 200 of the
detergent flow check valve 110 through the detergent outlet
15¢ of the detergent containers 15a and 15b. The detergent
containers 15q and 155 and the detergent supply device 100
may be combined with each other. Specifically, the male
threads of the detergent outlet 15¢ of the detergent contain-
ers 15a and 156 and the female threads of the detergent
container connection portion 154 may be combined by
rotation. When combined by rotation, the detergent contain-
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ers 15aq and 156 and the detergent supply device 100 may be
tightly connected by a second sub-sealing 620 (see FIG. 8).
The second sub-sealing 620 may be formed of a material
having elasticity such as silicone and rubber.

When the mounting of the detergent supply device 100
into the housing 90 1s completed, the pressing part 940
provided on the seating part 930 of the detergent pump
housing 920 may maintain a state of pressing the plunger
400 of the detergent flow check valve 110. That 1s, the
plunger 400 may be maintained in a state of being pressed
toward the detergent containers 15q and 1556 located 1n the
front, and a sealing 500 blocking an opening 700 (see FIG.
8) located between the detergent flow check valve 110 and
the detergent pump unit 900 may be maintained 1n a state of
being spaced apart from the opening 700 (see FIG. 8).

In this state, the detergent 1n the detergent containers 154
and 156 may flow to the detergent pump unit 900 by passing
through the detergent outlet 15¢ of the detergent containers
15a, 15b, the valve housing 200 of the detergent flow check
valve 110, and the opening 700 (see FIG. 8) 1n order. The
detergent pump 910 may be operated according to the
washing mode input by the user through the control panel
16. The detergent 1n the detergent supply device 100 may be
introduced into the tub 20 by the operation of the detergent
pump 910.

Hereinatter, components of the detergent supply device
100 will be described with reference to FIGS. 7 to 10. FIG.
7 1s a perspective view of the detergent flow check valve 100
according to an embodiment of the disclosure, FIG. 8 1s an
exploded perspective view of the detergent tlow check valve
110 according to an embodiment of the disclosure, FIG. 9 1s
a cross-sectional view taken along line Y-Y' in FIG. 7 before
mounting of the detergent supply device 100 according to an
embodiment of the disclosure 1s completed, and FIG. 10 1s
a cross-sectional view taken along line Y-Y' in FIG. 7 after
the mounting of the detergent supply device 100 according
to an embodiment of the disclosure 1s completed. Reference
numerals for the components in FIG. 10 that are the same as
those 1 FIG. 9 are omuatted.

The detergent flow check valve 110 of the detergent
supply device 100 according to an embodiment of the
disclosure may include the valve housing 200 and a valve
housing cap 300. The valve housing 200 1s configured to be
in communication with the detergent containers 15a and
155, and the valve housing cap 300 i1s coupled to the valve
housing 200 and may have the opening 700. The opening
700 may be located between the valve housing 200 and the
seating part 930 of the detergent pump housing 920.

The valve housing 200 and the valve housing cap 300 may
be combined with each other. Specifically, as illustrated in
FIG. 8, a hook 220 may be provided on the valve housing
200 and a fixing groove 302 may be provided on the valve
housing cap 300. As the hook 220 1s fastened to the fixing
groove 302, the valve housing 200 and the valve housing cap
300 may be combined with each other. The hook 220 and the
fixing groove 302 may be disposed opposite to the above.
Unlike the above, the valve housing 200 and the valve
housing cap 300 may be integrally formed.

When the valve housing 200 and the valve housing cap
300 are combined, a first sub-sealing 610 may be disposed
between the two components. The valve housing 200 and the
valve housing cap 300 may be hermetically combined by the
first sub-sealing 610, so that the detergent does not leak
between the valve housing 200 and the valve housing cap
300. The first sub-sealing 610 may be formed of a material
having elasticity such as silicone and rubber. Alternatively,
vartous materials capable of maintaining airtightness
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between the valve housing 200 and the valve housing cap
300 may be applied to the first sub-sealing 610.

Referring to FIGS. 8 and 9, the valve housing cap 300
may include a plunger guide 301 protruding from the
opening 700 toward the mside of the valve housing 200. As
the plunger guide 301 1s provided, the process of mounting,
the detergent supply device 100 in the housing 90 may be
stably performed, and the opeming and closing operation of
the plunger 400 1n a state in which the detergent supply
device 100 1s mounted may be stably performed. The
arrangement relationship and specific effects of the plunger
guide 301 and the plunger 400 will be described later.

The detergent flow check valve 110 of the detergent
supply device 100 may further include the plunger 400
disposed 1nside the valve housing 200 to pass through the
opening 700. The plunger 400 may be guided by the valve
housing cap 300.

Specifically, the plunger 400 may include a first slider 410
supported by the valve housing 200, the intermediate plate
420 combined with the first slider 410, and a second slider
450 extending from the mtermediate plate 420 toward the
opening 700.

Referring to FIG. 8, the first slider 410 of the plunger 400
may be provided in the form of a bar. A cross section of the
bar may be circular as illustrated 1n FIG. 8. However, the
cross section of the first slider 410 having a bar shape 1s not
limited to a circular shape, and various shapes capable of
cllectively implementing a sliding structure may be adopted.

A diameter of the first slider 410 may be provided smaller
than a diameter of the intermediate plate 420. By reducing
the volume occupied by the first slider 410 1n the valve
housing 200, an eflect of reducing the resistance of the first
slider 410 to the detergent flowing 1n the valve housing 200
may be obtained.

In order for the first slider 410 to be supported by the
valve housing 200, the valve housing 200 may include a
valve housing rib 210 configured to support the first slider
410. The valve housing rib 210 may protrude from an 1nner
side surface of the valve housing 200 toward the inside of
the valve housing 200. The valve housing rib 210 may have
a thin plate shape as illustrated 1n FIG. 8. The valve housing
rib 210 may be configured such that an end of the valve
housing rib 210 directly supports the first slider 410 formed
in a bar shape. Or, as illustrated in FIG. 8, the valve housing
rib 210 may support the cylinder 211 and the first slider 410
formed 1 a bar shape may be disposed to directly pass
through the cylinder 211. By reducing the volume occupied
by the valve housing rib 210 in the valve housing 200
through this structure, an eflect of reducing the resistance of
the valve housing rib 210 to the detergent flowing 1n the
valve housing 200 may be obtained.

Referring to FIG. 8, the plunger 400 of the detergent
supply device 100 includes an intermediate plate 420 com-
bined with one end facing the opening 700 of the first slider
410 and the second slider 450 extending from the 1nterme-
diate plate 420 toward the opening 700. The second shider
450 may extend from the intermediate plate 420 toward the
opening 700 along a circumierence of the intermediate plate
420. The mtermediate plate 420 may be provided in the
shape of a disk. When the intermediate plate 420 1s provided
in the shape of a disk, the second slider 450 may be provided
in the shape of a cylinder. However, the intermediate plate
420 1s not limited to the shape of the disk, and may be
provided in various shapes as long as the plunger 400 and
the sealing 500 may eflectively open and close the opening,
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Referring to FIGS. 8 and 9, a diameter of the second slider
450 may be provided smaller than a diameter of the opening
700. When the intermediate plate 420 1s provided in the
shape of a disk, the second slider 450 may be provided in the
shape of a cylinder, and a diameter of the cylinder may be
provided smaller than or equal to the diameter of the opening
700. The second shider 450 may include a flange 431
supported by the valve housing cap 300 and configured to
slide along the valve housing cap 300 according to the
movement of the plunger 400, and a sealing seating groove
432 provided between the intermediate plate 420 and the
flange 431.

The second slider 450 of the plunger 400 may be config-
ured such that the flange 431 protrudes from the opening
700, and the flange 431 may be configured to be always
supported by the valve housing cap 300 even when the
plunger 400 slides into the valve housing 200. By this
structure, the process of mounting the detergent supply
device 100 1n the housing 90 may be stably performed, and
the opening and closing operation of the plunger 400 1n a
state 1n which the detergent supply device 100 1s mounted
may be stably performed. Also, when the valve housing cap
300 1s configured to include the plunger guide 301 protrud-
ing from the openming 700 toward the inside of the valve
housing 200, a sliding section of the plunger 400 may be
more stably secured, compared to a case where the plunger
guide 301 1s not provided.

Referring to FIGS. 8 and 9, a detergent tlow groove 433
may be formed on the second slider 450 of the plunger 400
to guide the flow of detergent. Specifically, the detergent
flow groove 433 may be provided on the flange 431 of the
second slider 450. A plurality of the detergent flow grooves
433 may be provided on the flange 431 of the second slider
450.

The detergent flow check valve 110 of the detergent
supply device 100 may further include a spring 440 sur-
rounding the first slider 410 and disposed between the valve
housing rib 210 and the intermediate plate 420. Specifically,
one end of the spring 440 may be supported by the valve
housing nib 210. Or, when the valve housing rnb 210
supports the cylinder 211 and the first slider 410 formed 1n
a bar shape 1s disposed to directly pass through the cylinder
211, one end of the spring 440 may be supported by the
cylinder 211. The other end of the spring 440 may be
supported by the itermediate plate 420. By this structure,
the spring 440 may provide a restoring force so that the
opening and closing operation of the plunger 400 may be
performed 1n the valve housing 200 according to the mount-
ing and separation of the detergent supply device 100.

The detergent flow check valve 110 of the detergent
supply device 100 may further include a cover sealing 630
configured to surround the valve housing 200 and a con-
nection portion between the valve housing 200 and the valve
housing cap 300. When the detergent flow check valve 110
of the detergent supply device 100 1s seated on the seating
part 930 of the detergent pump housing 920, the cover
sealing 630 maintains airtightness between the seating part
930 and the detergent flow check valve 110 to prevent the
detergent from leaking while the washing machine 1 1is
operating.

Heremaftter, the arrangement relationship of the sealing
500 1n the plunger 400 will be described 1n detaill with
reference to FIGS. 8 to 11. FIG. 11 1s a cross-sectional view
taken along line Z-7' in FIG. 10.

Referring to FIGS. 8 to 10, the sealing 500 1s configured
to surround a circumierence of the plunger 400 and may
selectively open and close the opening 700 according to the
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movement of the plunger 400. Specifically, the sealing 500
may be seated in the sealing seating groove 432 of the
plunger 400. The sealing mounting groove 432 may be
provided between the intermediate plate 420 and the flange
431. That 1s, the sealing 500 may be positioned between the
intermediate plate 420 and the flange 431 to selectively open
and close the opening 700 according to the movement of the
plunger 400.

In the case of a conventional detergent supply device, the
sealing 500 1s located inside the detergent containers 15qa
and 15b6. Accordingly, when the detergent supply device 100
1s separated from the washing machine 1, the detergent
remaining in the valve housing 200 flows through the
housing 90, the pump housing 90, and the like, so that the
user needs periodic cleaning and the mounting and separa-
tion of the detergent supply device 100 may not be easy due
to the detergent flowed down.

As the sealing 500 according to an embodiment of the
disclosure 1s configured to surround the circumierence of the
plunger 400 that 1s disposed inside the valve housing 200
and passes through the opening 700, even when the deter-
gent supply device 100 1s separated from the washing
machine 1, the amount 1n which the detergent remaining in
the valve housing 200 flows down into the housing 90, the
pump housing 90, and the like 1s very small, so that the
disadvantages of the conventional detergent supply device
described above may be solved.

Referring to FIGS. 8 and 10, the sealing 500 may be
generally formed 1n a rning shape. The sealing 500 may
include a first sealing portion 510 having a constant width
and a second sealing portion 520 positioned outside the first
sealing part 510 and having a width that gradually decreases
as a distance from the center of the sealing 500 increases.

The first sealing portion 510 may be inserted into the
sealing seating groove 432. As illustrated in FIG. 11, the
sealing seating groove 432 has a depth d and may be formed
along the circumierence of the plunger 400, specifically, the
second slider 450. The second sealing portion 520 1s pro-
vided to surround the circumiference of the plunger 400
without being inserted into the sealing seating groove 432,
and may perform a function of selectively openming and
closing the opening 700 according to the movement of the
plunger 400.

The second sealing portion 520 may be formed 1n either
a straight line or a curved line and may have a shape whose
width gradually decreases as the distance from the center of
the sealing 500 increases. Also, the second sealing portion
520 may be provided to be symmetrical. When provided 1n
such a shape, there 1s an effect of reducing resistance by the
sealing 500 when the detergent flows, compared to the case
where the sealing 500 1s simply formed with a constant
width.

Referring to FIG. 11, the sealing 500 1s configured such
that a height of a portion in contact with the opening 700,
that 1s, a height H2 of the second sealing portion 520 1s in
a ratio o1 0.4 to 0.6 compared to a thickness H1 of the sealing
500 1n a radial direction. In other words, the sealing 300 and
the sealing seating groove 432 may be configured such that
the ratio of H1 to H2 1n FIG. 11 1s 0.4 to 0.6. When the ratio
of H1 to H2 1s 0.6 or more, the sealing 500 may be easily
separated from the sealing seating groove 432 so that the
opening 700 may not be normally opened or closed. In
addition, the separated sealing 500 may cause a malfunction
of the detergent supply device 100. When the ratio of H1 to
H2 1s 0.4 or less, the opening 700 may not be opened or
closed normally, so that when the detergent supply device
100 1s separated, the detergent may flow out.
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Hereinatter, the operation of the detergent supply device
100 will be described with reference to FIGS. 9 and 10.

Referring to FIG. 9, when the detergent supply device 100
1s mounted on the housing 90 of the washing machine 1, the
pressing part 940 provided on the seating part 930 of the
detergent pump housing 920 may press the plunger 400 of
the detergent flow check valve 110. Accordingly, the flange
431 of the second slider 450 of the plunger 400 may slide
toward the detergent containers 15q and 1556 located 1n front
along the valve housing cap 300. When the mounting of the
detergent supply device 100 into the housing 90 1s com-
pleted, the pressing part 940 provided on the seating part 930
of the detergent pump housing 920 may maintain a state of
pressing the plunger 400 of the detergent flow check valve
110. Specifically, the pressing part 940 may be combined
with the pressing part guide 430 of the plunger 400 to press
the intermediate plate 420. The plunger 400 may maintain a
state of pressing the spring 440 disposed between the
intermediate plate 420 and the valve housing rib 210. The
plunger 400 may be maintained in a state of being pressed
toward the detergent containers 15q and 13556 located 1n the
front. The sealing 500 blocking the opening 700 (see FIG. 8)
located between the detergent flow check valve 110 and the
inside of the detergent pump unit 900 may be maintained 1n
a state of being spaced from the opening 700 (see FIG. 9).
The flange 431 of the plunger 400 may be maintained 1n a
state of being supported by the plunger guide 301 of the
valve housing cap 300 even when the mounting of the
detergent supply device 100 into the housing 90 1s com-
pleted. That 1s, the flange 431 of the plunger 400 may be
maintained 1n a section overlapping the plunger guide 301 of
the valve housing cap 300.

In this state, the detergent 1n the detergent containers 154
and 156 may flow to the detergent pump unit 900 by passing
through the detergent outlet 15¢ of the detergent containers
15a, 15b, the valve housing 200 of the detergent flow check
valve 110, and the opening 700 (see FIG. 8) 1n order. The
detergent pump 910 may be operated according to the
washing mode input by the user through the control panel
16. The detergent in the detergent supply device 100 may be
introduced 1nto the tub 20 by the operation of the detergent
pump 910.

Conversely, when the detergent supply device 100 1s
separated from the housing 90 of the washing machine 1, the
above process 1s performed 1n reverse, and the sealing 500
blocks the opening 700 (see FIG. 10) located between the
detergent flow check valve 110 and the inside of the deter-
gent pump unit 900 again. The user may separate the
detergent supply device 100 from the washing machine 1
without the detergent flowing down from the detergent
supply device 100.

As 1s apparent from the above, 1n a detergent supply
device of a washing machine according to an embodiment of
the disclosure, through a structure in which a sealing 1s
located 1nside a valve housing and 1s disposed 1n a sealing
seating groove of a plunger and the shape of the sealing,
deformation and separation of the sealing can be prevented,
so that a liquid detergent can be supplied smoothly and a
malfunction of the detergent supply device can be prevented.

Further, according to an embodiment of the disclosure,
due to the sealing disposed adjacent to an opening, leakage
of detergent from the detergent supply device can be ellec-
tively prevented when the detergent supply device is sepa-
rated from the washing machine.

While the disclosure has been particularly described with
reference to exemplary embodiments, it should be under-
stood by those of skilled in the art that various changes 1n
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form and details may be made without departing from the
spirit and scope of the disclosure.

What 1s claimed 1s:
1. A detergent supply device of a washing machine, the
detergent supply device comprising:

a valve housing that communicates with a detergent
container;

a valve housing cap coupled to the valve housing and
having an opening;

a movable plunger comprising:

an intermediate plate inside the valve housing, the
intermediate plate being perpendicular to a longitu-
dinal direction of the valve housing and having a first
side facing away from the opeming and a second side
facing toward from the opening,

a first slider 1nside the valve housing and extending
from the first side of the intermediate plate away
from the opening,

a second slider along a circumierence of the second
side and extending from the second side toward the
opening so that a portion of the second shider 1s
movable 1n the opening as the plunger moves, and

a pressing guide part protruding from a center of the
intermediate plate toward the opening; and

a sealing surrounding a perimeter of the second slider to
selectively open and close the opening according to the
movement of the plunger.

2. The detergent supply device according to claim 1,

wherein

the valve housing cap further comprises a plunger guide
protruding from the opening toward the inside of the
valve housing.

3. The detergent supply device according to claim 1,

wherein

the first slider 1s supported by the valve housing as the
plunger moves.

4. The detergent supply device according to claim 3,

wherein

the valve housing comprises a valve housing rib protrud-
ing from an nner suriace of the valve housing toward
the 1nside of the valve housing to support the first slider
as the plunger moves.

5. The detergent supply device according to claim 4,

wherein

the first slider 1s formed 1n a bar shape to be supported by
the valve housing rb, and

a diameter of the first slider 1s smaller than a diameter of
the intermediate plate.

6. The detergent supply device according to claim 5,

turther comprising

a spring surrounding the first slider and disposed between
the valve housing rib and the intermediate plate.

7. The detergent supply device according to claim 3,

wherein

a diameter of the second slider 1s smaller than a diameter
of the opening, and

the second slider comprises a flange supported by the
valve housing cap and configured to slide along the
valve housing cap according to the movement of the
plunger, and a sealing seating groove between the
intermediate plate and the flange 1n which the sealing 1s
seated.

8. The detergent supply device according to claim 7,

wherein

the flange comprises a detergent flow groove to guide a
flow of a detergent.
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9. The detergent supply device according to claim 7,
wherein
the plunger 1s configured such that the flange protrudes
from the valve housing cap, and the flange 1s configured
to be continuously supported by the valve housing cap.
10. The detergent supply device according to claim 7,
wherein
the sealing 1s formed 1n a ring shape, and comprises a first
sealing portion having a constant width and a second
sealing portion positioned outside the first sealing por-
tion and having a width gradually decreasing i a
direction away from a center of the sealing.
11. The detergent supply device according to claim 10,
wherein
the second sealing portion 1s formed 1n either a straight
line or a curved line.
12. The detergent supply device according to claim 11,
wherein
the second sealing portion 1s provided to be symmetrical.
13. The detergent supply device according to claim 10,
wherein
the first sealing portion 1s mserted 1nto the sealing seating
groove, and
the sealing 1s configured such that a height of a portion 1n
contact with the opening 1s 1n a ratio from approxi-
mately 0.4 to approximately 0.6 compared to a thick-
ness of the sealing 1n a radial direction of the sealing.
14. The detergent supply device according to claim 3,
wherein
the plunger 1s configured such that the intermediate plate
1s pressable by a pressing part outside the detergent
supply device.
15. The detergent supply device according to claim 1,
further comprising
a cover sealing surrounding the valve housing and a
connection portion between the valve housing and the
valve housing cap.
16. The detergent supply device according to claim 1,
wherein:
the valve housing cap includes a plunger guide forming
the opening, and
the plunger 1s supported by the plunger guide during a
movement of the plunger.
17. The detergent supply device according to claim 16,
wherein
the plunger includes a flange extending from the inter-
mediate plate toward the opening, protruding from the
opening, and continuously supported by the plunger
guide.
18. The detergent supply device according to claim claim
16, wherein
the sealing 1s formed 1n a ring shape, and comprises a first
sealing portion having a constant width and a second
sealing portion positioned outside the first sealing por-
tion and having a width gradually decreasing in a
direction away from a center of the sealing.
19. The detergent supply device according to claim 18,
wherein
the second sealing portion 1s formed in either a straight
line or a curved line, and
the second sealing portion 1s provided to be symmetrical.
20. A detergent supply device that 1s mountable to a
housing of a washing machine, the detergent supply device
comprising;
a valve housing that communicates with a detergent
container:;



US 11,634,852 B2
15

a valve housing cap coupled to the valve housing and
having an opening;

a plunger comprising a first slider inside the valve housing
and supported by the value housing, an intermediate
plate 1nside the valve housing and combined with the s
first slider, a second slider along a circumierence of the
intermediate plate and extending from the intermediate
plate into the opening, and a pressing guide part pro-
truding from a center of the intermediate plate toward
the opening, so that, when the detergent supply device 10
1s being mounted to the housing of the washing
machine, a pressing part of a detergent pump unit of the
washing machine presses the intermediate plate while
the pressing guide part 1s surrounded by the pressing
part, to thereby move the plunger inside the valve 15
housing with the second slider moving in the opening
and the movement of the plunger being guided by the
valve housing cap; and

a sealing surrounding a circumierence of the plunger and
configured to selectively open and close the opening 20
according to the movement of the plunger.
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